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DETAILED ACTION 

Drawings 

The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the (i)pulse 
compressor of claim 43, (ii)capacity bank of claim 44, (iii)power on-off switch of claim 
46, (iv)logic control element of claim 46, and (v)cryogenic target injector of claim 51 
must be shown or the feature(s) canceled from the claim(s). No new matter should be 
entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 



Application/Control Number: 10/562,496 



Art Unit: 4183 



Page 3 



Specification 

The disclosure is objected to because of the following informalities: 

Paragraph [0037] finishes a sentence without the use of a period. 

Paragraph [0047] recites "...(case of DBPLL device)." which appears to be a 
misspelling of the acronym DBLPP previously used. 

Paragraph [0048] recites both a "vacuum chamber 3" and a "source chamber 3". 
The use of consistent terminology is appreciated. It is suggested to change both these 
terms to read " vacuum chamber 3" or " first vacuum chamber 3". 

Paragraph [0048] further recites "...generated by a laser source 21 ..." and is 
suggested to change to read "...generated by a laser source 24 12..." to be consistent 
with the drawings and the rest of the specification. 

Paragraph [0058] recites "...driving power is cheep electrical power..." and is 
suggested to read "...driving power is choop cheap electrical power..." 

Appropriate correction is required. 



Claim Objections 

Claim 32 is objected to because of the following informalities: The claim recites 
in the third line of the claim "...actively triggered in adelocalised interaction zone..." 
which appears to be a misspelled form of "a delocalized". 
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Claim 42 is objected to because of the following informalities: The claim recites in 
the third line of the claim "said electrodes located around..." which lacks antecedent 
basis. 

Claim 50 is objected to because of the following informalities: The claim recites in 
the second line of the claim "...evacuating the head load produced..." which appears to 
be a misspelling of the term " heat load". 

Claim 51 is objected to because of the following informalities: The claim recites in 
the second line of the claim "...acts as a head shield for..." which appears to be a 
misspelling of the term " heat shield". 

Claim 57 is objected to because of the following informalities: The claim recites in 
the fifth line of the claim "...when the pinch process makes..." which lacks antecedent 
basis. 

Appropriate correction is required. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 54 recites the limitation "A device according to claim 42, comprising a laser 
source" which is unclear if the laser source is referring to the same laser source as 
recited in independent claim 42 or an additional laser source. In this office action, it is to 
be understood that the laser source is the same laser source of claim 42. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 29, 31-32, 34-35, 37-47, and 54-56 are rejected under 35 U.S.C. 102(e) 
as being anticipated by Melnychuk et al. (US PGPub 2005/0230645, hereinafter 
Melnychuk). 

Regarding claims 29 and 42, Fig. 4C of Melnychuk discloses a laser source for 
producing a laser radiation which is focused to intensities beyond 10 6 W/cm 2 (see 
paragraph [0122]) onto a target to produce a plasma (see paragraph [0135]), electrodes 
located around the path of the plasma produced by the laser source (see paragraph 
[0133]), and said electrodes being combined with means for producing a rapid electric 
discharge in the plasma (see paragraph [0133]). It should be noted that in the 
applicant's specification, the time constant of the rapid electric discharge between the 
electrodes is preferably in the order of 200 ns or less. Melnychuk discloses a similar 
laser source and target; therefore the laser produced plasma expansion time must 
inherently be similar. Melnychuk discloses the time constant of the electric discharge to 
be 30-100 ns (see paragraph [0133]) which is less than 200 ns. Therefore, Melnychuk 
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inherently discloses a characteristic time constant which is less than the time constant 
of the laser produced plasma expansion time. 

Regarding claims 31 and 32, Fig. 4C of Melnychuk discloses an EUV plasma first 
produced by the laser radiation focused on a dense target in a laser interaction zone 
and subsequently a discharge is induced across the laser interaction zone thereby 
boosting the initial laser produced plasma and enhancing total EUV light production 
(see paragraph [0135]). It should be noted that the laser interaction zone is only defined 
as the location the laser and target intersect. 

Further regarding claim 32, Melnychuk discloses that the laser radiation is pulsed 
(see paragraph [01 16]), therefore the times when the laser is not acting upon the target, 
there is no defined interaction zone. Therefore it will be understood that the former 
interaction zone becomes a delocalized interaction zone where the discharge is actively 
triggered to heat and compress the plasma. 

Regarding claims 34 and 45, Fig. 2A(1) of Melnychuk discloses the electrodes 
(2A(2)) are connected directly to the capacity bank to produce the rapid electric 
discharge (see paragraph [0105]). 

Regarding claims 35 and 47, Melnychuk discloses a discharge time between the 
electrodes is 100 ns (see paragraph [0104]). Furthermore with a few basic mathematical 
manipulations, any value chosen can be made to be represented in a one-to-three digit 
nanosecond range with the use of significant figures and powers of 10. 

Further regarding claim 47, Melnychuk further discloses the laser pulses 
generated by the laser source is 20 ns (see paragraph [0122]). 
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Regarding claim 37, Melnychuk discloses the current pulses that are applied in 
the presence of plasma by the electrodes are switched in a defined temporal relation 
with the firing of the laser pulses produced by the laser source (see paragraph [01 35]). 

Regarding claim 46, Melnychuk discloses the electrodes are connected to the 
capacity bank through a power on-off switch which is switched on by a logic control 
element to produce said rapid electric discharge (see paragraph [0098]). 

Regarding claim 38, Melnychuk discloses that in order to produce EUV from 
plasma, the temperature of the plasma must be in the range of several thousand 
degrees Celsius (see paragraph [0060]). With a few basic mathematical manipulations, 
any temperature chosen can be made to be represented in a six digit Kelvin range with 
the use of significant figures and powers of 10. 

Regarding claim 39, Melnychuk discloses a target gas used to produce plasma is 
at a pressure of 0.01 Torr (see paragraph [0134]). It should be noted that 0.01 Torr is 
approximately 1 Pa, which is inherently less than 10 Pa. 

Regarding claim 40, Melnychuk discloses the plasma emits radiation with 
wavelengths shorter than 50 nm (13-14 nm)(see paragraph [0062]). 

Regarding claim 41 , Melnychuk discloses the target is xenon (see paragraph 
[0134]). 

Regarding claim 43, Melnychuk discloses a magnetic compression circuit (see 
abstract). 

Regarding claim 44, Fig. 1 of Melnychuk discloses a means for storing electrical 
energy comprising a capacity bank (C-1) (see paragraph [0073]). 
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Regarding claim 54, Melnychuk discloses a laser source for producing a laser 
radiation which is focused to intensities beyond 10 6 W/cm 2 onto a dense target to 
produce plasma (see paragraph [0122]). It should be noted that the term "dense" is 
relative and any target can be considered "dense" because it has an inherent density. 

Regarding claim 55, Fig. 4C of Melnychuk discloses a laser beam produced by a 
source irradiating an effusive gas target to produce a cold plasma plume and the 
discharging electrodes are arranged on the path of the plasma plume with the laser 
interaction zone, the discharging electrodes contributing to heat and compress the 
plasma for more confined EUV emission (see paragraphs [0133 — 0135]). 

Regarding claim 56, Fig. 2A(1) of Melnychuk discloses a pulse generator (404) 
connected to the electrodes (2A(2)) that triggers an electrical discharge as the plasma 
plume enters the space between the electrodes (see paragraph [0105]). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 30, 36, 48-49, and 52-53 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Melnychuk. 

Regarding claim 30, Melnychuk discloses the target for producing plasma is a 
cluster spray (see paragraph [0130]). Melnychuk does not disclose that the cluster 
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spray is more than 10 19 atmos/cm 3 . However, one of ordinary skill in the art at the time 
the invention was made would have known that the spray density is a result-effective 
variable that affects the produced plasma. Therefore, it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to modify the invention 
of Melnychuk by providing the target with more than 10 19 atoms/cm 3 , since it has been 
held that discovering an optimum value of a result effective variable involves only 
routine skill in the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

Regarding claim 36, a difference between Melnychuk and the claimed invention 
is the current pulses that are applied in the presence of plasma by the electrodes are 
selected with amplitudes in a two-to-three digit kilo-ampere range. However, one of 
ordinary skill in the art at the time the invention was made would have known that the 
current pulses are a result-effective variable that affects the discharge of the 
electrodes. Therefore, it would have been obvious to one having ordinary skill in the art 
at the time the invention was made to modify the invention of Melnychuk by selecting a 
current pulse with amplitudes in a two-to-three digit kilo-ampere range, since it has been 
held that discovering an optimum value of a result effective variable involves only 
routine skill in the art. Furthermore with a few basic mathematical manipulations, any 
value chosen can be made to be represented in a two-to-three digit kilo-ampere range 
with the use of significant figures and powers of 10. 

Regarding claim 48, Fig. 4C of Melnychuk discloses a hybrid EUV system using 
both electrode discharge and a laser source to produce plasma in a vacuum chamber 
equipped by at least one electrically insulating block to hold the electrodes around a 
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laser interaction zone of the target. Melnychuk does not explicitly teach a nozzle for 
injecting a cluster jet target in this embodiment. However, Fig. 4B of Melnychuk 
discloses a laser produced plasma system comprising a laser source and a nozzle for 
injecting a cluster jet target (see paragraph [0130]). It would have been obvious at the 
time of invention to a person of ordinary skill in the art to use the laser produced plasma 
system with the nozzle in the hybrid system as a means of providing a target for the 
purpose of producing plasma using a well known target provider. 

Regarding claim 49, Melnychuk discloses the insulating block is made of 
diamond coating (see paragraph [0130]). It is known in the art that diamonds are 
inherently a good electrical insulator. It is also known in the art that diamonds inherently 
have high thermal conductivity. 

Regarding claim 52, Fig. 18A of Melnychuk discloses a second vacuum chamber 
(14) that is connected to the first vacuum chamber (10) via an orifice (6) for receiving 
the used target material downstream the EUV light emission zone (see paragraph 
[0187]). 

Regarding claim 53, Melnychuk does not explicitly disclose the arrangement of 
electrodes in the system. However, Melnychuk discloses well known arrangements of 
electrodes such as the Z-pinch (see paragraph [0107-0108]), hollow cathode pinch (see 
paragraph [0110-0112]), or capillary discharge (see paragraph [0114]). It would have 
been obvious at the time of invention to a person of ordinary skill in the art to use any 
one of these configurations for the purpose of using a well known configuration of 
electrodes. 
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Allowable Subject Matter 

Claims 33, 50-51 , and 57 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Regarding claim 33, the prior art of record, either singularly or in combination, 
does not disclose or suggest the combination of limitations including, the EUV plasma is 
first produced by use of a conventional electrical discharge configuration and 
subsequently laser radiation is focused on the plasma boosting the initial discharge 
produced plasma and enhancing the EUV light production. 

Regarding claim 50, the prior art of record, either singularly or in combination, 
does not disclose or suggest the combination of limitations including, the electrically 
insulating block is cryogenically cooled. 

Regarding claim 51 , the prior art of record, either singularly or in combination, 
does not disclose or suggest the combination of limitations including, a cryogenic target 
injector. 

Regarding claim 57, the prior art of record, either singularly or in combination, 
does not disclose or suggest the combination of limitations including, discharging 
electrodes which are arranged next to a jet target to produce a high density plasma, and 
a laser source which irradiates the plasma in a way that sustains the emission of EUV 
radiation, and a means to trigger the laser pulses when the pinch process makes the 
plasma dense enough to allow additional laser heating. 



Application/Control Number: 10/562,496 



Art Unit: 4183 



Page 12 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hanway Chang whose telephone number is (571)270- 
5766. The examiner can normally be reached on Monday to Thursday 7:30 AM till 5 
PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Landau can be reached on (571)272-1731 . The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Matthew C. Landau/ 
Supervisory Patent Examiner, Art 
Unit 4183 

Hanway Chang 
January 21, 2009 
/H. C.I 

Examiner, Art Unit 4183 
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